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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the degradation of 
wiring reliability- 
attributable to stress in a region between the upper layer 
side plug and the 

lower layer side plug in a multilayer wiring structure of a 
semiconductor 

device, having a stack structure. 

SOLUTION: In a multilayer wiring structure where a 
resistance variation 
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occurs after being maintained at a high temperature for a 
long time, a void 40 

was observed in a wiring 4 interposed between the upper 
layer side plug 3 and 

the lower layer side plug 6. Portion 43, 44 interposed 
between the upper layer 

side plug 3, and the lower layer side plug 6 have smaller 
crystal grains in 

size than those in other regions and a planar orientation 
different from other 

regions. Therefore, to increase the wiring reliability, 
the contact surface of 

the upper layer side plug, and the wiring and that of the 
lower layer surface 

side plug and the wiring are off-centered to reduce stress 
imposed on the 

wiring. When the aluminum or aluminum alloy layer of the 
wiring is formed, the 

sputtering temperature is set so that the region sandwiched 
between the upper 

layer side plug and the lower layer side plug does not have 
crystal grain 
boundaries . 
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Uy^tioT. CuSr^*LJtA1^^4 0 0 , CcO 
t£»SJ9rC5 0 0ninJfWLT. CVDT^S-^Ai: 
A 1 £&cofl4 e . S £>£-£<D±fc:. T i N 

WkAfZftfcth. TiK4d, CVY>T)V*-*7J»k 
A 1 £&?>Jf 4 e fc kXTY i NIS4 f ^ffi^KfclUX 

lt. Sfiitf>ffiil84£itft.&. cvDSfci-^rr^s 

A,*-<?J>#Wk$.iXh<r>X'^ 3y^^hSPg?2a± 30 

[0046] HI 1 (c)t5ti3C, Sll<9ffi&4 
±fcfg2tf)J&Siffil5£»f£U ^2^feg«5^2« 

gs§nas LT<ox;i^*-;nana5 5 a £ stt & . h 1 

1 (d) iZ^fXoiZ. TiK7d±fcCVDT;PS- 
WfcAl ^C7)«7 e £jft£U *0)±lZT i NK7 
f *»*U Si»JgttfclinXLT®2c0S«l7^Jig-t 
5. @l l ( e ) fc^-Tidt:. 

[0047] J: 3 fcSit 2 titz¥&te%m<r)%®& 40 
WKftfcfcwoi, m<9ffi*&4fc. 
&S3fcJ:tfx/l'-*wMta^&fl6fca>\ fctfcPI 

tA i&kiz£^x&f$.zti&. smt. Z 

£xrTmmT7?tfmtm&&£ mtm) x-m 
tf&titztmtik<x. iMmnxxrFmmryyizm 
3.tit:m®izfrfr&®jnmmz>b2 < tch . 
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[0048] =5riJ. *HM9^irrtt, 3V*?HSP» 
2 a^-*-;HiPS5a^A 1 £&c7)S!i£*£ 

fcioTff-?TiJ:vn x-rc-y^yy^ct-ot 
A 1 £*fc»RLfc«lc. S»SnEtJ;-o-CA 1 ^ 

[ o o 4 9 ] * ij&mrjy&z.rrvmmrvyn 
m\vsmtm%&i%£x~s>'>xi>. wm±<&Nm 

£t=5rv>. flitf, Al^HR8MHUt2 3. 8X10 
«/KX-$> StfHdttU WOgUggHHRfcM .3X10 

*v- ^ 3 >^&tf£. t s *>\ n i ( &»sifl8& 

13. 1X10VK)^Cu (mjm®&16. 8X 
1 0-6/K) &i:£:r^»i: LTffl^S^fcfcJ:-? 

[ 0 0 5 0 1 4fc. s«i:±mut xtfTwmrjrn 

oTfci^. TSB^Al^ft^^O. ± 

mm^m^'yy^xm^th t , a i i^tri»^g^ 
i Eil&ox h l/x-?^ yv-is 3 y^^B&jh-rs 

[0 05 1] (^5c7)H*»gSt) H12{i*^BB<0lg5 
hSji^^B3 i:X;l^-*-/l^3i»^g6 fcfc: 

j: oTK4n/^ i ff)wm.4<rmm.cm^mxhh . m 

1 2t^^SiSSfliJS'C«. SSltf>E84l±. TiM 
4 a, CuS-^j|DL!tA1^4bt>J:tJ f ©lt^S4 
^<il«i^^JR-^co|gi: LX<OT i NJg4 c*^S 
itT^r 0 „ IMW? ft \JX<r>xfr- ib-)Vm&i&L 
S6t. TiN^cS-^-LTSftltTV^. 

[ o o 5 2 ] h 1 2 t^-^«asnij5{i. mm\z 
it. M9tz7r^3<7>mimmiz&ziimtmmi l zLx 
wmztit. titEL. &2ayimm5tzx)\,—fr-)m 

S 1 ?)8&4C0T i NK4 c t^V^T«LTiJ 

[0053] *HSegSSt«2»^«^S^^SSiSfll 
mzXht , ^ 1 WgaS4 fcx;l^-*-;l^ffl2^^Ja6 
t^TiNlg4c$r^LT««UTV^^T, IWTi 
NR4ctJ:-5T. xyP-*-;pm^^R6t:J:Sl5 
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[0054] (me<rmmm) 01 (axotsaus 

vvt, |5l?>S*l4tf>TJlfc:. TifcTiNi:02flK 

T i l&cnim* 0 ~ 1 2 0 n mcO^BT^^S LX , 
«iWIW*»£Lfc. @13{i^iOJ:3^Sl^c 

^77T<feS. -T^-Cli, &t«f*Sr2 5 0T;fciJVvci 
68fifS«#t. ^SS&* s 2 0%*i8t/v:fc<OS-^ 

[0055iai3*^^SJ:3t. Til&Oiglga* 
50nm©t^ 7M«Hbtfc&9. Tig^Onm 
ttJtfflOOnm£Lbfc£lrVt, TOWiOfc&ft. T 

imnmmt^&mb<mskimi 3<oj:3tc&6«* 

-^4><0Si*JTiK4at:®^aS$ixT. T;U$-£& 
PjfcSK (Vacancy) *<*M»*-<3r4. LfctfoT, 

[0056] Lft^T. TiJ&OMfffcLTlOnm 
-80n me>ttH£|!&kr* <I fc t <fc oT . -«t*>1^ 
T i )gc7)K*5: 1 0 n m£TF**:ii8 0 n mjgLhfrt-ft 

[0 0 5 7] **J, ^BfiHrtfi, 2«Btafi|j££fi»l 

ickr>r«w^if-jfc#. 3Jwa±<D^jraa8fiBSfc*j 
wet. *»*±PWfc:»s-r & ^ s . 

[0 0 5 8] ifc. 4HgN0ftKi. *<DWf*ia>£fi* 
t$ff2/3J;U:fct&££*U io. i^^THfcJRfc 

fc«ttTFJifflir^^c^){i0ri/3jaTt^$^ 

[0059] 

iwMomk] vxtototz. #m£ihk. ±mm 
T?7t Tmrnrvrt <,zm^tifz^mza^h^-n^ 
m? zw&mw&mrm 1 1 z t #-e§ s <o 

imm<mm%mwi 

[Hi 3 ^^a^iias^jsfcfcttsx^-y^fli 

( a ) ttZcQimoWffim. (b)Ji(a)«0 
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[02 ] *m\<Dffikwim£*-tmm?h o . ( a ) 

■t^y. (b)imnz^-tumnumm^m 
w>km3@mt<rm&*m-r : 7 7Xbh. 
[03 1 *m<Mmm$:n?twmxh *).mnz 
irtwmmfflBik %mtmmwmk<r>m&£^ 

[04] *wmMmm*^wmx'h*) . mm 
10 iikt&^t<m&z^mxhh« 

[05] 0i(c^riiiMifliJi-c&-5T©a«#^fc^ 

[06] (a), ( b ) im5<r>&m&m.izti^x. a 
s^fl^t^ t&ft&mzimmm&iz i ~>x * 

[07 1 *%h*ois i omimm.zwm'htztbcm? 

20 [08] (a) \t*mw&2<?>mmmiz&h?mfr 
^mm^mwmm^^rmm. (bmy-txdi 

[09 ] ( a ) ~ ( f ) Ji*HBB^3^a»g®fc« 

mxh*>. 

[010] *^Bg^3<^*Be®t«SH»5rilW 
£**X7)0T& 0 . ( a ) Ji^Kfflv^st^kOBfffi* 

m^-tm. ( b > ax^-y »j y^ttsiastr 

30 

[011] <a)~(e)fcj*?6^&4coliii^!gfc: 
BO0C&S. 

[01 2] *^BHco^5£7)iaSBlttffil.^H^a(7) 
^«BSta«itS-^^HrBB0-C*4 . 

[013] *mi<m6(vmimmzmwtzt:tt>cDm 

X'h 0 . SSTST i jgcolgff i: k mfa*^ 
7y7Xbh. 

40 i xmfcm®. 
2 miamm 

2 a nyffvmnu {mnmm) 

3 ny^^hsa^^R (TWfflT?^) 

4 mi«0iSS(-<0i!iSSfc^j£§^S*l) 
4a TiKIi^lii) 

4 c T i NK (®iU^lg^^JiftiU^JS^<7) 
IS) 

4H ^teat 

4 I pgsgs 

50 5 W,2<r)Wm 
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immmmz] mm 

&mk^<r)±Msmt &n&mz&mt&±Mmr 

7?k. 
XoffitUlt 

[ff£«3] W&t. z\<7>WSi±tzBJlLZti*:2JB&L 
hrt&MMk. 

t. 

m±mm777kmeBm&mA,x'mMiPiLxi&vL> 

nit mgjjam&xxrFmmryrffio-hcv}? 
%<ki>-uk<r). w^rmmmmmi, mwtk 
vmBmm&xxrFmmTyrizmtiJzmmizxj 



%< k i>-Ukit. H-WBfcJ: -»T»RS*iTV*£ 

k zmLk tzxmmi&v&m&mm. 

%<k i— {±. k t> fc. T)\> 5 A t L < «r;p 

l < ti^ii<5>(o«^i t nwmm>ht£i> z. k zmi 
k-th^mwmm^m^mm^.. 

±.<?wmk. 

k. 

ti. mm^kznTmm%£t:izmmfck zmsm 
tzmtrtrmmryrk zmt . 
mM-^wmmi±. ^rmmizmk^mmm^^ 
tixts*). ■i<?><m&&mm?)mmt. 1 0 nmjaTtc 

l^2hX\.^Zk£mkk^&^ti&Scr&mm 

imm7 y muctmrntuzm 1 mmuzm 1 
cmnuzBtfLU c\cmi<mumzTmmT7yz 
m&zimk. 

mm 1 <?)i&m& ixrrmm-r 7-r±izm&zBj&? 
•sxnt. 

mss»±.tzm 2 crmmzmfc l . ^^cojesnag 
mm\<muu&eiHth&20muu*ffi& 

U ^^2col3Pg|5fc:±effl7-7^^f SXSk 

■y^&fcflivvc. B^TflfflT^coXffifcwia&l?) 

y<m&\ m 1/3 felTfc^S J: 3 tefx 3 ¥^ffc§|gcD 

[f*£«8] a«Lht:»jS3*ifclBl^ie»iK^l 
CDgi§PS£»j£U Ccomi^P^tTJlfllT^^^ 

mmKrmmn^xrvmmTy^iiz^ ^<k 
k. z^mmmzjmmzm&m, aat^&if. 

i?ieiSK±tc^2i7)^jssrmL. z<om2cr>mm 
iz. m^\<mum\,zn\^hWi2<mu®ZBf8L 
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A^colSr. MvtyytfzXtX* Uff200X: 

immm®%] mm 

IWEXmBZl 0008 
[0008] 

m>mwm&kLx, mt. z<vm±tzm&2ti 

iwEttmm&\ mm 
iwmmazi 0013 



[ 0 0 1 3 j a*. mwMbmmm itzm&m 

mibimmizw^ttim^y^t. mztMM 
rmmryvtmi. Me-anuRi. zorm 

JMtt. 10nmtlItC^5#lTV>&«>tf9T*S. 

immms&i mm 
iwjEm.mB%} 0015 

[ 0 0 1 5 ] 4*. tt£fl84>W!iMi tjfcJKft^© 
±«RRS*ifc» 1 <0«SSRt» 1 OMEttteftftU 
Em 1 <3««ra JOTWrr^ifc, i: t>^_ 

<vmmz, mmi<rmmtztmti>m2<mn& 
m&mejjgmtiZxrrmmryyizmttiAi&miz 
t, Ha2ooT^oiiRra££vvc£j&*-&t>4> 
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